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(57) Abstract: 

PURPOSE: To provide a manipulation device where the 
operating fluid capable of being correctly inserted in 
the cell and smoothly achieving the cell operation is 
directly driven, and a cell manipulating method using it. 

CONSTITUTION: A micro manipulation device is provided 
with a micro pipette 21 to fill the fluid in the piping, 
a piezo-electric element 28 to be arranged through a 
diaphragm 27 to be brought into contact with the fluid, 
and a drive power supply 29 to drive the piezo-electric 
element 28, and the fluid in the micro pipette 21 is 
driven by the piezo-electric element 28. 
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(54) [R9l0)«fN v^^D^r:K3.U->/a>*«R«*nftffiVi&||B«ffcJtt 



(57) BR»] 

ffl i > fcfflnfia^j56*a«-r & . 

EMrttcSKi*^?E«SnSv^^Dkr^'y h 2 1 k, tu 
E8(tf*fc:»ftl|-r 3*^:7^27*:^ LT1E1BS ft* 

6§o 




(a) m^m^mmM^n^^^u^y h 

t, (b) W3B8i£Wc»<l*-r4^ir75A*^LTB 
■Sh*E«*yi:. (c) KEra?&IKlrr*KM 
(d) tul3E®^?OSgfj(cJ:0HUlS^ 

^^d^ h*»«s^sxai:, (b) fiEv-f* 

»*S3#fkXttM7L-r-5Xai:, (c) R&ttfbXtiH 

>y h*»A-r«XS 4: *W«4: , r*v^*n 

[M#B 3 ] If*^ 2 EK o ^ n v - tf a > 

Buffi (c) xafC&nt£>ffiA£nfcV^ut°^y h£ 
SufBEa^TtOiglfttc J: D INj|UIBOilB8WOlft/Jxffl»« 
tXttHHFL U K9PMIIIO|||BK«tHHIE7>r ^ o t° 

ME (c) Xfl(c4bnj-i,}fA$n/cV^^ot: 0 ^^ h^: 
SfcffcJUilMTLU K5PfflBao(mBS*rtK:SuEv-<^D 

[M$B 5 ] m$9( 2 E8W> V>f ^D7Zh°al/->> 

Bymmic^zmmmttmcts^T, mi (c) xs 
few sfflxshfc * d tf^>y h ^mmmommM 

MI^^^T, (a) i^^n/ilWEi: 
7^*nt:^7h4S«l««Iifc, (b) tufHv-r 

^ LTmmntizEmm^ommic & o she ^ * n e 
^>y hrto»i*©»gi«rffi\ mmmmmmitm<D 

*ntr<^y h*mvr*xsfc***cfc*w»i:-r* 

So 



(2) t$bW08-290377 
[11*^7] ^^D7l UaI/->3 

rc»)!Sa^ffi*c*i/^T, (a) B£2tifcMMUBK 

7^?p^7 h*«*fc**axafc, (b) MfEv-c 

^ UTffii!!^ n^Em^OSgiEAtc £ 9 iiuiiBv^ ^ n tf 

«/h«B5»*af*fl:xttB8TL-r*xei:. (c) msmt 
^p^yb #3 Air * xe fc ^ffi-r c t t -r s 

So 

[0 0 0 1] 
[0 0 0 2] 

[fi£*OS«] fit*, c©J:da»»oatBi:LTtt, 

v-b°zLb-i/3 y^rA^*MBT$)§o B 
20 Hi^-X, 2tt^-Xl±(CffifiSn/c:S«Slx 

3affiBtttUBk. 4ttBAa, smmfflK 6«tv* 

X, 9tt«»ff*y^X, 1 0tt*^5«ij||3.-y K 
1 Hilffy-*— 1 2tt±lBa-y hTfe^o 
[0 0 0 3] CcOil^^-rj:^^, 2OC0#ft^*y ^X 

[0 0 0 4] £fc, ^^PV-lfiW *Tfflt^6tl 
§^^P^7h(t M^^xaSiTfeO, KiilPX^ 

NA»8u «^^Otl«^aA^^i>/ci6 

40 [0 0 0 5] »ftsWfc©mfc©1£Jt » S t v>f ^ a 

«»«**aHx**3fcv^6nTi^. 

[0 0 0 6] 



(3) 



$#[$¥08-290377 



(1) £<T\ HI 0 (a) iCTnt^oic. mffizm? 
Z&m^y h 1 3T«1 4£ffiJ#<T3o 

(2) HI 1 0 (b) tC^pTf <£9tC, «El 4<Dj§ 
UMH Sfc^^nfc^y M 805fc«*#LSTT» 

T\ MBi 4 4)AttHJBJti 6tc^-^£^x£c^c 
coaw»l 5£3SjIL^£5tc, v^nt? 
^y h l 8l=l{**E«jR^OB»*c:J:9affli*-&*J:3 

7 7 0#4*«#BB) *V ^n-Cfe, 6(c^ 

«y h 1 8 0^tt«MSlK l 6 0*SK STfllXShT 

[0 0 0 8] (3) &lc, 0 10 (c) Icfnt&oltC 

v-f {rntr^y k i 8^mbs^i 7^aaLT, $p» 

±EL*:V^at^y htJ:SaW{*<0Jta^©»3ttl 

Jitney t 0«/Jv»«|*ff J: 5 K: Lfc fc<Z> 

9 8 5 8 2 «4» 6-9 8 5 8 3 9fi*L W4> 

¥6-9 8 5 8 4*ftffl*#S!B) o 
[0 0 0 9] ±IBffi«^ : Ftc^^v^^n 

il&fttujHttU Hft©*fl*fr5 J:3fcLT 
[0 0 10] 

(1) 7>f^DV-bfaU-S/3V8filCl3l^ BH^ 

cOEtt^SJEft-r iffiEEW* 

[00 11] (2) 7>f*n7;eaU->3y88* 

^nt^«y h£Stt2-££X*l^ KEv^n^y 
h tC^ii-T £> 8i[**C«(Brr * ^ -V 7 5 A L TIBS 

snsES^oaaft^ioauEv-r^Dtf^y h^o 



ttftXte BHTL-r % xm t , C OBfMbX tt B8TLS tifclP 

[00 12] (3) ±E (2) EJlSOV-r^DV-tfa 
AStifc^^ntf^y hfc^EMH^BBKJ;!) 

10 Ltc&<D?&2>o 

(4) ±E (2) BIO^*D7Z Vt6 

o \£ < v b «fflEE«JR?0BBfc £ 0 nmBOtHBUI 
fcMEV^irnlf^yh-eSl*. DNA8E tffl 
[0 0 13] (5) ±E (2) IBSScC0V-r^DV-b o zL 

(6) ^^oT-t^lz-^aygi^ffl^/cIfil 

iMiia«(o»/h»^c8aEv>r^ntr^y A*ri>x 

30 [00 14] (7)7^>D7-l?al/-i/3y8K 

©8W*OR9l*fTi/\ fluE«%*fflflao*fflM(0?8[/jNSP^ 

^rffi A*T S IS i: ttm? * 5 tc L fc fe ^ t? £ % o 
[0 0 15] 

40 Wffl] *a«JCJ:titf, E«f6Iit5i:, 

[0 0 16] ^CT\ V-f^ntf^-y h**<0iW»fr6 

»«i»rtK:*/j^«is-ii:«. Mtc, %mm<owsmsn% 

50 ttSfflr*Cfc^T?S* 0 *LT, EaSR^Bil** 



(4) 
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[0017] ■rtMHBtcttLTtt, V-f* 

WflaS«:KALfcO. E«*?«rB»S-e:T, v>f*n 
dnaSMu WF, IBIBoKEftifoftfltftaA-r 

h^m^mm<Dmmmicmm^^ Emm?* 

[0 0 2 0] ^LT, E«*?*IKa(lS^T, v^^P 

[0021] 

&tft>mmfomwt% 0 aitt*Rwoai^««iss 

1 (a) K^^ovzealz-i/aygl^ft 

ffldiBk ui (b) j4*oa» or/j^mmd Offi* 

[0 0 2 2] C<D0*C7jrt<fc5tc> 7^*D^7h2 
l^v-T^ni/y >S/2 2(c$9ttO\ covins/ 

1 1 9 9 8 9#4i«#JS) (CctoT, IE 

y > y 2 2 im>mmm® 2 s ic a 0 , s*»7 
[0023] Mtc, co^SBWi-et*. v^*ns/yys; 



2 2 0— SSfcf-^ 6*Rtt, v^^Di/iJ»* 
2 2^SStWcS«-r§J:9(C^^77A2 7*13 
tt, LO^t77A2 7 6IIWcE®R 
^28 £SEffiLT. COEfi? 2 8 *E«*?«IWI 
ig»2 9/)^O01iavQE{CcfcoT»LT, ^^D>>U 
y->'2 2rt<D«tf**IRKi-r«ci:^T**So 2 4 
tt^*n'>Uys;*;l/^Ta&9, &-&SP2 4 atcfc^ 

10 [0 0 2 4] L/cAST, EffiiSi? 2 8 <D*ig/R: <fc 9 , 
vf1?ui/Vy*S2 2rtOflaf*:ttftEi:&D, 
^7 1> 2 nc«fc9K^55A*fT3ct^T#> E« 
ff!^2 8<Df$ftfc:£tK v^^Di/yys/2 2rtOSSi* 
teIEE£&D, v^ntf^y h 2 1 fr59Sf**80s^ 
aXf SdfcA^tSo 01 (b) teSVr±5 

fc, »/Jv»JBi««J2 5*4, 11 (b) fcS$TJ;3*c, *^ 
^*D>"jyi/*2 2(Ci^Sn«i?2 5 a C£>§?2 
5aKW&'£tlZE.9M¥2Sb£* COE1^2 5 
blcftOWJ 6n««tt#2 5 c U E«*?2 

20 5 btcttU-F*92 5 dtcj:??, /WXfttyP* 6ft£o 
£fc, 2 5 e&%'<-V&%o 

[0 0 2 5] 0 2 tt*8W£>3S 2 ^Mft/^tV^ * p 
V-fc^U-; l/aymm<Dmf&mT*$>0, H2 (a) t± 

2 (b) \z*<oy4Zu^-\>a.\s-i/3ym&<0'*'( 
^□s/»jy^j»'<DgSWD8H. 0 2 (c) (i^ov^ 

[0 0 2 6] 0 2 (a) tC&^T. 3 1 te^-X, 3 2 
30 ttXr-^ 3 3li7>T>n5/yys;*;^ 3 5 
/J^»tt«T*0. 0 2 (c) ^1-<fc-5*C, H35a 

tcienffi^n^E«?3 5 b coe^s^ s bo 

«/J^»««l3 5T**0, E«*?3 5bfctty-K« 

3 5d^Wtit, B»/<;l/XP«<9i*n*n* (PMffl 

a. ^¥6-9 8 5 8 2m*n&m) . 

[0 0 2 7] Sft, 4 0^^P^'Jy^fc^ C 

cov^ni/y >s/4 0Oft4B»*t:tt±BHbfcll»/Jv»llli 

40 ^ a y U 3 3 <D%GW> 3 4 

5t«B«Cttv>r*otr^^ h 4 1 ^St^tiTl^o 5 0 
(4 c (D ^ p >r > f> w x ^ a :/«SB0^*f * p if ^ *y 
h 4 i <De»*fr5fci6(Ott/J^I(i««3 5£|gi(rr£ 
fc»<OMflH#'y*X, 5 1 ttttiemtBH. 5 2BBIWI 

[0 0 2 8] CtOHttMKfe^Ttt, MLtC, 0 2 (b) 
tc^-Tcfc^iC, v^f^ns/y >^4 OfC, t5^07U- 
A5 3^rSS*tT, ^>A-5 4eMU v^^ni/ 
50 y >^4 OfifOKttS 7tcg^-ri>J:otC^V^7^^ 



(5) 



t*B8 5 P08-290377 



5 5*f-W^-5 4 0HEaS*C?8RU 

A 5 5 tdi«<07U-A5 3P^CE«*?5 6*EI«- 
&o cOEflfiR^S 6tt, E^?BMfflHB5 8**5© 

[0 0 2 9] ccoE^^KJftSiHSStt, ftuHe 

fcLTfc*^Ci:tt*3STfc&l\i 0 3«±*«WO^ 

fcSWidK* »»5FL6 2**-r*ffi»t:^y h6 lie 
<fcoTSPMfla6 3«rH^-T5o *<DSfl»H9&6 3 0aW* 

6 4 {cv^f * n \£<*y h 7 1 <DftiB£}gf»£ C C 
T\ v^nt?^yh7 10ft«a©»#£«\ mm, 
DN AM J f>fB : F«:*r'r*J?ifi«7 2ftH#A^TV>£o 
^OK#Oft^BMfm«|c7 3tf3f£«£nr^£o s 
6 «c tt , £V * 7 9 l±<DW5\z flW0P«B 3 c £ 

IWWt{*7 3 0»it*4< LTtfXh 

[0 0 3 0] C<D£?tcLT, 2V^7^I*£l>LftE 

1 <Dl*|g|$£:flEtcLT, IMHfi 6 3 0«/bffltf)*R» L 
T. ; e^O^S/J^^^^^*^t7 , J^^i^i>o ftfc\ 6 5tt 

1(1*7^5 0 (0 2#J«O *p&©^l/X£J;*EW! 
?<D«8lffijt«: £ v>T * a tf ^ -y h 7 1 *fjtl^f^»/J^ 
■MM 3 SSMft-rsCfctiO, «JIBLfcS#fb7!iS 

^i^n/:M«6 3oi»/h95^cv>r^utr^y h 7 

lfcffiAU $PIfi6 3©rt»C7^>Di;^y h 7 1 

[0 0 3 1 ] JMT\ *»^^PVZt'al/-^3 

iejtffxeiaT*fe§o ccm tom&vmt (sifis*§ 

M) fcoi^TKWW"*. 

(1) 04 (a) KSTiSfc* e5»7L6 2^W 

■TS«*9tr^y h 6 1 TJMBIB6 3*ft»Lfc8L 
SP*6 3^20M6 4C, v-r^nt: 0 ^^ h8 1 <Dft 

[0 0 3 2] (2) B4 (b) IZ^t&olC, H 

8 5 SHUT, E«Jl»8 4^Jvr*J:3lc«IS 
LT> H«*8 6*»E^LTaW»6 4<0*/h«#*!8 

(3) <4VT% 0 4 (c) ^-TJ:-5tc, 1Btt#8 5(i 
EBUftSST, »W»6 4©a*Mt7^MSiiLfc«/h» 
^C^-f^nfcf^>y b8 l*»/h»SljLT, M6 6 
0«/J*#*E«IHF8 4#»/J^SJ:d£ffi»LT. 

t, ^om^^mtnmmmLx^^^u^y 
h 8 1 zmmme si*Nc»Af 

[0 0 3 3] ^CT\ Ett*?8 4*#SLT, 



□ t?^>y h 8 1 rtOMf* 8 6 £gg®J LT*ffl/fift 6 5 FtyC 
aXf*o CCT% fS&8 6£LTte, Igffi, 

8 2tidb^cD7U-A, 8 3ttm77AT*ft5 0 0 

-r^fS<*8 7£AftT43<o 
[0 0 3 4] (1) $1\ 05 (a) K^T^d^ « 
10 »?L6 2 fc^y h 6 3 a SMX 

ttbfc*, *<D»*MS6 3 a<DaW?ff 6 4 tCftSf*I&£} 
5 fimtQV^afcf^y h8 l<0«S}g«^H±§o 

(2) 05 (b) tC^-T cfc 3 tc. 1iift#8 5«rEB 
UT, fl«<D7l/-A8 2h£V^7^A8 3l : KltcSW 
e>tl^Em*?8 4^*g/h*r^J:9*C|g»LT, $E<*8 
7*ftEfcLTaW»6 4©f»/h»»*««LT, 

[0 0 3 5] (3)*^\ 15 (c) tc^f 

nmns sttBtfttiT, aw* 6 4<DBtMi:7!fS£ 
t, aw*6 4tcv><^ntr^'y hs i o*4ni*aa* 

■B\ «S6 5aO#Mlctil»»L, *CT, 

8 5*BBi:fcSS-e, E«*?8 4t#*LT, ^-C? 

§^»8 7*ffiA-r*o 

[0 0 3 6] iTZt, i^T«aW*6 4S:SfflT#& 
^«*8 7rtO*?fe«^6 6 attWi/^T, i77T 
«M6 5 artH:IAtSCi:OTt5o 
^T8 4^ffi/J>LT. V-r^atr-<*y h 8 1 ^gtJBC L 

^^D^yb8 i^ts£-r^>6 

[0 0 3 7] m6lZ*5m<D^J?av-\£i.ls-i/B 

t>> w«Boaft*cov^TKW'r*. 

(1) 06 (a) {CTK-rct^tc, K3i7L6 2*# 

-TS^tr^'y h 6 1 Ti>fl«6 3^»$L/ci, 

3©aW*6 4lCV^n£^y h 8 1 O^S 

[0 0 3 8] (2) ^tC, 06 (b) iC^-fkolC, m 
40 B^8 5*Bi:T, ifl«071/-A8 2 4:m77A 
8 SMfcKtfStifcEWIffa 4tf«/h'TSJ:5*ce«l 
LT, «f*8 8*ftE*cLTaW*6 4CD»/hW^*® 

(3) ^^T\ 06 (c) tC7n-r<fc9iC, H«#8 5« 

vB*^ 8 4 »|Nf§J: 3 LT, 8 8 SfiiE 
tcLT«IBK6 6 0«/h»»€:eft«LT, Z<DW\^ft 

so srttcjfx-r^o 



(6) 
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[0 0 3 9] ^CT\ EHtR?8 4«rtt/hLT, 

□ ^7h8 \\H<vim8 8*mmLTnmcL, mm 
[0040] $fc* eb^cois/Jn • ffg<ogjs*\ m 

d <D£fr £ t> jBfla^O ^ * - 5>*/h* < f S C ^ t» # 
£ 0 M*c, «B^o»AWJtk:WI©*3li:ttX*tf5 
v-r * o-r v y x * * t lt twfflT*** ctttgi* 

[0 0 4 1 ] Sfc, 3Vha-7S^LT, ¥B(lT?R5l 
fr £ k ^ -3 fUjSttfWz:* ±E Lft v^r * p tf x h 

[0 0 4 2] 0 7ti*f8WO^^^ov-tfa.U— >g 

(1) S-T, 07 (a) fcS-r*3^ 
t5fSJ$tf^7 h 6 1 T®itl«9 1 *«#Lfc«L ffij 

imas 9 1 (ommm 9 2 tc, * n tr^y h 8 \ <o9t 

[0043] (2) 117 (b) tc^-r ct 3^, m 
m& 8 5 «n tr, ee**? 8 4 jmb/Jvt * * 5 

IT, ffi«8 6«J!S^LTffil0l9 2Ott/J^«S 
(3) #^T\ 07 (c) fciRfJ'Mc, m^#8 5ti 

n c fc s a t\ sfM 9 2 ©a#{t7is»a uft*/h» 

^(cv^^nt:X7 h 8 1 **/MM»LT, EWf8 . 
4 6#SLT, v-f ^nfcT^y h 8 1 rt<D»tf*8 6£gg 

ilti»»9 1 0^9 3rticaA-rso m 

[0 0 4 4] B8tt*S!iOV>f^P7-e2l/->3 

>*«*fl9t^cS5oaiiB»ftiaBi"e**o cct* 

(1) 08 (a) tC7jVf£?tc, ®tt?L6 2£* 

-r*fi8*^y h 6 1 t«nmhb 1 0 1 *«»LfcSL 

0 lOJtfflgaigl 0 2tcv^^n^y h 

8 1 1 0 3««Bfla«, 1 0 4«« 



[0 0 4 5] (2) 08 (b) tCTjrTJ:^ 8 

&#8 5*hi;t, di«o7U-A8 zt^^^y^K 
8 3 hhcr** 6 tLZjzmm? 8 4 ww§ j: 0 imm 

IT, 8 8 ^^Etc LTfilWfflBS 1 0 1 <D£ffl(&|g 1 

(3) 08 (c) tc^-r^atc aa#8 5« 

EBUfcSST, ffllBSl 0 2 0^{*{fc7^^aLfc?l£/h 
gptffcv^ntf^y h 8 1 *«/h»«iUT, EW? 
10 8 4*«'hLT, ^>ot!^7 h 8 1 fo<D&fo8 8* 

mmLrmws 8^Miatii*i o l^sjaaa 
[0046] a*, *nna±iEftKm«ciBe$ti«6 

[0 0 4 7] 

[0 0 4 8] $fc, ^*c0^f]^-r^n-f >>?x^* 
[0fficOffim^Eft0^] 

30 [01] *»Mo*i*siswi*« , rv-f^nv-eau 

[0 2] *ai<Da2$ll«4St^i'av-t!al/ 
[0 3] *fPJ?Of; 3 »J4^t V-f ^ O Vrlf a 1/ 

[0 4] *%W^^PVZlfal/->3ySi%ffl 

1 o««s»ftxaiir«s. 

[0 5] *^(D^^^nv-b 0 ^U-^3 y^H^rffl 
40 l^:S2«lttIfflt^^o 

[06] *«fflo^*P7zeai/->3 y^mzm 
[0 7] ^ py - e a 3 ygi^ffl 

[08] *5?«OT>f ^D7-tTa l/—>3 VSlBSffl 
[09] ^OvY^PT-lfaU-v/a^XfA© 

[01 0] Be*©«flat»f^o-«ij%*-rxeH-c«So 

50 [??^OKM] 
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2 1. 4 1. 7 1, 8 1 7^^o^7 h 
2 2, 4 0 V^^Oi/ijyi/ 
2 3 7?V*J* 

2 4, 3 3 V^^DS/'jy^tM 
2 5, 3 5 ft/J*&MMft 
2 5 a, 3 5 a 

25b. 28. 35b, 56, 84 EiMMlr 
2 5c, 35c Uttt* 
2 5d U-FS 
2 5 e 
2 6, 5 4 

2 7, 5 5, 8 3 *V^7^A 

2 9, 5 8 EajR^SEftttii 
30 v-Y^n^yi/x^^ 

3 i ^-x 

3 2 Xf-^' 

3 4 «-&g|5 
3 5 d U - F« 

5 0 W»*y*^ 



[HI] 




5 1 ffifittttgg 

5 2 mwn 

5 3,8 2 &ft(Dy\s-L 

5 7 ifEft 

6 1 <St$fcf^ h 
6 2 ®S?L 

6 3, 6 3 a mmi& 
6 4 S^ftf 

6 5, 6 5 a mmn 

10 66, 66a, 92, 103 lfflflg/1 

7 2 DNAB*fH?**-r*S»* 

7 3 Uf^SKft: 

8 5 

8 6, 8 7, 8 8 Kft 

9 1 Kenans 

6 6, 9 2, 10 3 MM 

93, 104 m 

1 0 1 WNMJB 
1 0 2 HUBS 

[H2] 




